Insulin regulation of hexose transport in mouse 3T3-L1 cells expressing the human HepG2 glucose transporter.
Complementary DNA encoding a HepG2 cell-facilitated glucose transporter (GLUT1) was subcloned into a metal-inducible, mammalian expression vector, pLEN. Mouse 3T3-L1 fibroblasts transfected with this new construct, pLENGT, exhibited zinc-inducible expression of human glucose transporter mRNA, protein, and glucose transport activity, before and after differentiation into adipocytes. Both mouse host GLUT1 and expressed human GLUT1 proteins distributed about equally between 3T3-L1 adipocyte plasma membranes and low density microsomal membranes, while host skeletal muscle/adipocyte-type glucose transporter (GLUT4) was concentrated in the latter fraction. Mouse GLUT1 and GLUT4 proteins and the constitutively expressed human GLUT1 protein in pLENGT adipocytes were all redistributed from low density microsomal membrane to plasma membrane fractions in response to insulin. Insulin stimulated 2-deoxyglucose uptake in untransfected fibroblasts about 2-fold, while untransfected adipocytes displayed a 14-fold increase in deoxyglucose uptake in response to insulin. Both the expression of human GLUT1 protein and basal 2-deoxyglucose uptake by 75 microM zinc-treated pLENGT fibroblasts and adipocytes were increased approximately 3-fold over untransfected cells. In such pLENGT fibroblasts expressing human GLUT1 protein, however, the absolute values for insulin-stimulated increases in sugar uptake were no different than in control fibroblasts. As was observed in pLENGT fibroblasts, the increased basal sugar uptake by pLENGT adipocytes was additive with the insulin-stimulated increase in the rate of sugar uptake and, therefore, the -fold stimulation by insulin was markedly reduced. These data indicate that: 1) the membrane distributions of a glucose transporter protein, which is not responsive to insulin in HepG2 cells, and both mouse GLUT1 and GLUT4 glucose transporter isoforms are regulated by insulin in mouse 3T3-L1 adipocytes, and 2) the expressed human GLUT1 appears to contribute significantly to the rate of basal uptake but not to the insulin-stimulated increase in 2-deoxyglucose uptake by 3T3-L1 fibroblasts and adipocytes.